explanation for the suppression of responses observed plicative modulation would scale responses to both the preferred and the anti-preferred direction inside the RF if the animal attends to an anti-preferred stimulus inside the receptive field [2] .
by the same factor when attention switched between two directions outside the RF. Here we report that attention scales responses to different stimulus features (directions) by the same fac- Figure 2 plots the results for one MT neuron. Panels A and B show spike density functions (SDF) for the tor as long as the attended stimulus feature remains unchanged. This modulation is independent of the relaresponses to the distractor pattern located inside the RF moving in the preferred (A) and anti-preferred (B) tionship between the stimulus feature to which the cell is responding and the attended feature (feature-matching); directions in the attend-same (gray SDFs) and the attend-opposite (black SDFs) conditions. Whereas in rather, it is determined by the similarity between target direction and the cell's preferred direction (feature-simipanel 2A the stronger responses in the attend-same condition (gray SDF) could reflect either feature-matchlarity). Secondly, when the attended feature (e.g., the target's direction) is varied, the response modulation ing effects (i.e., the matching directions of the two patterns) or feature-similarity effects (i.e., the allocation of changes smoothly from a response increase when attention is directed to the neuron's preferred feature toward attention to the neuron's preferred direction), in panel 2B the higher responses in the attend-opposite condition a response decrease when attention is directed to the neuron's anti-preferred feature. These results are in ( Figure 2D match the predictions We recorded the responses of 135 direction-selective of the feature-similarity hypothesis. Responses to both neurons in area MT of two macaque monkeys to a randirections were higher when individuals attended to the dom dot pattern (RDP) moving in the cells' preferred or preferred rather than to the anti-preferred direction. Furanti-preferred direction inside the RF (the distractor) thermore, the attentional modulation ratios between the while attention was directed to a second RDP positioned attend-preferred and attend-anti-preferred conditions outside the cells' RF, in the opposite hemifield. This (right ordinate) for both the preferred (open circle) and attended RDP (the target) could move either in the same anti-preferred (filled square) directions were very similar (attend-same) or opposite (attend-opposite) direction (1.32 and 1.36, respectively; points are plotted along to the distractor. This design allowed us to determine the right ordinate). This example suggests that when whether responses to a given direction of motion inside attention switches from the anti-preferred to the prethe RF were increased when an individual attended to ferred target direction, responses to the two different the same direction outside the RF (as predicted by the directions of the distractor (preferred and anti-preferred) feature-matching hypothesis) or if responses were inwere enhanced by the same factor (multiplicative moducreased whenever the individual attended to the prelation). ferred direction outside the RF (as predicted by the The same analysis was performed for all recorded feature-similarity gain hypothesis) (see Figure 1A) . Addineurons. Attentional modulation ratios between the diftionally, the design allowed us to determine whether ferent attentional conditions for both stimulus conditions, i.e., with the preferred and anti-preferred direcfeature-based attention has a multiplicative effect. Multi- tions inside the RF, were calculated and then averaged rate. If this is the case, the feature-matching hypothesis might be able to account for the reduced response when across units so that average modulation ratios were obtained for the entire sample. Figure 3A shows the two anti-preferred-stimuli were present in our experiments by suggesting that this reflects an increased inhiratios, which exhibit the same pattern as the example cell in Figure show a monotonic inverse relationship between the angular distance and the response modulation, i.e., the To test this prediction, we measured the responses It should be emphasized that despite this nonmultiplicadirection of motion [2, 7] . Here, we demonstrated that tive change across the population tuning curve, attenthis modulation is multiplicative and, as predicted by tional modulation is still multiplicative, but the factor is the feature-similarity gain hypothesis, for a given MT different for neurons preferring different directions of neuron the sign and amplitude of this feature-based motion. attentional modulation of responses is a monotonic We found no indication for the workings of attention function of the relationship between the attended mobeing in line with a feature-matching hypothesis in which tion direction and a cell's preferred direction rather than the attentional modulation depends on the match bereflecting the relationship between attention and the tween the attended feature and the feature of the stimustimulus features to which a cell is currently responding.
lus to which the cell is responding [6] . Note the similarity The data show that the response of a given neuron between the feature-matching hypothesis and the prewas increased if the attended feature was close to the dictions of the Gestalt law of common fate that would tuning curve's center (i.e., for directions close to the lead to grouping effects between stimuli moving in the preferred direction), decreased if the attended feature same direction [ 
